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 Objective:  To discuss damage control orthopaedics in
53 cases of severe polytrauma who have mainly sustained
orthopaedic trauma.
Methods:  The data of 53 cases of severe polytrauma
who had mainly sustained orthopaedic trauma were retro-
spectively analyzed. And the methods and timing of dam-
age control orthopaedics were discussed in this study.
Results: We succeeded in rescuing the lives of all the
53 patients, and 38 patients returned to their former work.
Conclusions:  Injury Severity Score (ISS90) should be
17 in severe polytrauma patients, but in severe polytrauma
patients who have mainly sustained orthopaedic trauma,
the ISS90  of  bone and joint injuries should be 16. We recom-
mend that primary minimally-invasive external fracture sta-
bilization should be made for extremities and pelvis in these
patients to avoid additional surgical trauma and that defini-
tive secondary fracture care should be performed after medi-
cal stabilization for these patients in intensive care unit
(ICU).
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Polytrauma is a medical term describing the con-dition of a person who has been subjected tomultiple traumatic injuries in at least two ana-
tomical parts of the body, and severe polytrauma means
that the polytrauma patients have an Injury Severity
Score (ISS90 ) greater than 17 and subsequent systemic
traumatic responses that lead to dysfunction or fail-
ure of the distant organs which are not directly injured
and also of the life system.1 We hold the opinion that
severe polytrauma with main orthopaedic trauma
(termed as “orthopaedic-type severe polytrauma” in the
following content) is one type of severe polytrauma,
that is, in orthopedic-type severe polytrauma patients
with ISS90 = 17, the ISS90 of bone and joint injuries
must be 16, such as spinal cord traumatic paralysis with
combined injury of other parts and type-C pelvic fracture
(blood loss volume > 20%) with combined injury of other
parts.2 Orthopaedic-type severe polytrauma is a life-
endangering injury associated with relatively high mor-
tality and disability rates. The recent technology of dam-
age control orthopaedics brings better clinical outcomes
for severe polytrauma patients,3 however, its implica-
tion in orthopaedic-type severe polytrauma is rarely re-
ported at home and abroad. This report presents the
application of damage control orthopaedics in manage-
ment of 53 cases of orthopaedic-type severe polytrauma
admitted into our hospital from 2003 to 2006.
METHODS AND RESULTS
General data
Fifty-three patients (39 males and 14 females, aged
3-82 years, with an average of 38.1 years) with ortho-
paedic-type severe polytrauma were managed by dam-
age control orthopaedics. The injuries were caused by
traffic accidents in 31 cases, high falls in 15, crashing
in 5, hit of heavy object in 1 and blast in 1. The num-
bers of injured  sites were two  in 25 cases, three in 20,
four in 7, and five in 1. And 51 out of the 53 patients
were sent to the intensive care unit (ICU). The ISS90
ranged from 17 to 57, with an average of 31.9.
Damage control orthopaedics
Damage control orthorpaedic surgery was performed
on the patients who did not expect or were not expected
to respond to procedures like catheterization, ventila-
tion and capacity recovery. Damage control orthopaedic
surgery included: (1) immediate life-saving surgery, such
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as body cavity decompression surgery (tracheotomy,
tension pneumothorax, acute pericardial tamponade,
epidural hematoma, etc.), which was required in 22
cases; (2) surgery for controlling heavy bleeding (severe
hemothorax or hemoperitoneum, external pelvic
stabilization, and severing the entire “compressed
bloody extremity”), which was required in 17 cases; (3)
wound bleeding control, infection control, washing,
dressing, and temporally closing the wound or the ab-
dominal cavity in 5 cases who could not tolerate imme-
diate definitive stabilization surgery (the patients being
sent to the ICU and waiting for physiological health for
secondary definitive surgery); and (4) provisional mini-
mally-invasive external fixation, which was performed
in 29 patients to stabilize extremity and pelvic fractures.
The time period from injury to definitive surgery ranged
from 7-96 days (23.7 days on average), with a total of
117 operation sessions.
Results
All the 53 patients were successfully rescued. Among
them, 38 patients returned to their former work, 11 could
take care of their own daily life and the other 4 required
further treatment. A total of 8 patients had wound infection,
of whom 7 had open injury and 1 had close injury. The
wounds healed after treatment. The follow- up interval
was 6-39 months, with 22.3 months on average.
A typical case
A boy aged 6 years, who was pulled along by a
truck for more than 10 meters when he played on the
roadside, was admitted to our hospital on May 12, 2005.
The admission diagnosis included:  (1) traumatic shock,
(2) bladder rupture, (3) multiple fractures, such as left
femur fracture, open fracture of the left tibia, left humerus
fracture, left ulna fracture, fracture of left suprapubic
branch, and open fracture of the first left metatarsal, and
(4) soft tissue laceration in multiple body areas, such
as laceration of abdomen and genital, laceration and
defect of left leg and right medialis pedis, skin abrasion
on the right medial thigh and the left lateral forearm.
The boy had an ISS90 of 35. He was sent to the trauma
network hospital of our trauma center half an hour after
injury. Under telephone guidance from our center, the
network hospital conducted preliminary rescuing
procedures, and one hour later, the patient was trans-
ported to our center with blood transfusion.
On admission, the blood pressure could not be de-
termined and the boy’s life was in great threat. Cath-
eterization was performed in the right femoral vein for
effective anti-shock. Two hours later, the blood pressure
returned to 70-80/40-50 mm Hg, with the heart rate of 110-
130 beats/min. Damage control surgery included explor-
atory laparotomy, cystostomy, repair of the ruptured
bladder, simplified debridement, bleeding control, and
provisional external fixation of left femur fracture and
left tibial fracture. Damage control surgery was finished
90 minutes later, but at that time the patient’s vital signs
were still unstable and he was sent to the ICU. Three
hours later, the patient had coagulation disorder, 24
hours later he had respiratory failure, and 30 hours later
heart failure occurred. With timely and effective
treatment, however, his life was successfully saved.
Secondary definitive surgery, including internal and
external fracture fixation and soft tissue repairing, was
performed step by step within 3-6 weeks after injury.
And 58 days after injury, the boy was discharged with
ability to walk home. The total volume of blood transfu-
sion was 13 200 ml, more than eight times of his sys-
temic blood volume (Figs. 1-7). The internal fixators were
removed 7 months later when he was able to walk like
a healthy person.
Fig. 1. Laceration and defect of left leg and right medialis pedis
before treatment.
Fig. 2. Preoperative X-ray examination. A: Fracture of left femur;
B: Fracture of left tibia.
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DISCUSSION
The Abbreviated Injury Scale (AIS) system divides
human body into six anatomical parts, namely, neck,
face, thorax, abdomen and pelvic cavity, extremities
and pelvis, and body surface. An injury which affects
two or more than two of those anatomical parts is de-
fined as multi-site injury or multiple injury, or more
simply, polytrauma. Severe polytrauma, however, has
never got a standard definition. According to AIS and
ISS scoring system, the severity of injury ranks on a
scale of 1-6, namely, minor, moderate, serious, severe,
critical and unsurvival. So the definition of severe
polytrauma under AIS-ISS scoring system is AIS=4 and
ISS90=16.
4 AO scholars had the view that severe
polytrauma should have an ISS90 equal to or greater
than 17 on the grounds that in severe polytrauma, be-
sides severe injury (ISS90 =16) of a particular body part,
the injury severity of other combined body part(s) at
least had an AIS=1 or an ISS90 greater than 1.
5 Most
scholars believed that severe polytrauma should be
defined as ISS90=16, because this ISS90 means that the
severity level reaches to the criteria of severe injury.6-8 A
few people thought that severe polytrauma must be
defined as a polytrauma with the ISS90 greater than 20
or 25.9
We hold the same view as AO scholars, that is,
severe polytrauma should have the ISS90=17. Severe
injury and severe polytrauma are two different terms,
therefore, we define orthopaedic-type severe polytrauma
as follows: the orthopaedic-type severe polytrauma with
the ISS90=17 and the severity of bone and joint injuries
with the ISS90= 16.
2 Besides orthopaedic-type severe
polytrauma, there are other types of severe polytraumas,
such as brain-type severe polytrauma, chest-type se-
vere polytrauma, and abdomen-type severe polytrauma,
dominated respectively by brain injury, chest injury and
abdomen injury. There is also combined-type severe
polytrauma which combines two or more of the above-
mentioned severe polytrauma types. Such classifica-
tion of polytrauma facilitates clinical treatment, however,
it awaits further improvement and exploration.
Since the middle 20th century, with the quick ad-
vancement of trauma rescuing technology and resusci-
tation technology, the successful rate of severe trauma
management has been greatly increased. However,
many severe trauma patients suffer serious pathologi-
Fig. 3. Preoperative X-ray examination. A: Fracture of left supra-
pubic branch; B: Fracture of left humerus; C: Fracture of left ulna.
Fig. 4. Exploratory laparotomy, cystostomy and repairing of the
ruptured bladder.
Fig. 5. X-ray examination after external fixation. A: Left tibia; B:
Left femur.
Fig. 6. After secondary definitive surgery, contraposition of the
fractures is good. A: Internal fixation of left femur; B: Internal
fixation of left humerus; C: External fixation of left tibia.
Fig. 7.  Fifty-eight days after operation, the boy recovered and
was able to walk home.
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cal and physiological disturbances during surgery, which
lead to high intraoperative and postoperative mortality
and complication rates. This situation ushers doubts
on the traditional concept of early definitive surgery.
The clinical significance of early definitive surgery is no
longer emphasized, instead, emergent life-saving sur-
geries and ICU care are found to be able to reduce the
mortality and complication rates greatly. In 1993, an
American abdominal surgeon Rotondo first proposed
the concept of damage control.3 Damage control aims
to eliminate three death-threats (metabolic acidosis,
low body temperature and coagulation disorder) result-
ing from hemorrhagic shock, in which the traditional
complicated resuscitation procedures are simplified and
thus are possibly performed timely before the patient
falls into irreversible shock. It recommends that patients
should stay in the ICU till their physiological states are
able to withstand the definitive surgery.2 As damage
control results in much better clinical outcomes for
patients with severe injury, the concept of damage con-
trol is quickly accepted in urological surgery, chest
surgery, vascular surgery and orthopaedics, which make
rapid development of this technology.10,11
China began to accept this concept at the begin-
ning of 21st century, and since then there have been
constant reports on the successful application of dam-
age control. However, a series of issues, like patient
selection, timing and methods of damage control
surgery, timing of definitive surgery, and the pathophysi-
ological changes and clinical features, should be fur-
ther investigated. The role of damage control surgery in
management of orthopaedic-type severe polytrauma is
rarely reported. Based on the experience of treating 26
cases of orthopaedic-type severe polytrauma and also
combined-type severe polytrauma, we think that dam-
age control orthopaedics, particularly the life-saving pro-
cedures and provisional minimally-invasive external fixa-
tion of extremity and pelvic fractures, is very important
for management of orthopaedic-type severe polytrauma.
Although unable to achieve anatomical reduction of the
fractures, damage control orthopaedics is effective in
bringing orthopaedic-type severe polytrauma under
control. Seventeen cases (28.81%) of this group were
successfully treated by damage control surgery. The
mechanism might be that damage control orthopaedics
can block or significantly reduce the occurrence of sys-
temic immuno-inflammatory reaction syndrome (SIRS),
avoid risks of further trauma caused by instable frac-
tures and definitive fixation surgery, and prevent the
occurrence of multiple organ dysfunction syndrome
(MODS) or multiple organ failure (MOF).
AIS-ISS scoring system, developed by American
Medical Association (AMA), Association for the Advance-
ment of Automotive Medicine (AAAM) and Society of
Automotive Engineers (SAE), was adopted in this study.
However, this scoring system has many shortcomings.
For example, there is no sufficient rationale for dividing
the human body into six anatomical parts; an injury
involving three or more anatomical parts is surely more
severe, but its severity score does not increase;
clinically, it’s very difficult to differentiate the six sever-
ity scales (minor, moderate, serious, severe, critical
and unsurvival); some particular patient groups (children,
the elderly, and patients complicated with disease be-
fore trauma) should be treated differently; and Asians
and Westerners are different in body size. Therefore, it
is necessary to further study trauma scoring system
so that trauma severity assessment can be more
individualized.
As trauma involves multiple organs and systems, it is
considered to be a systemic disease, thus multidisciplinary
approach should be adopted in its management. Currently,
China is still weak in popularizing first-aid knowledge, which
results in frequent incorrect first-aid and high mortality
rates. The current poor transportation system causes in-
correct or delayed patient transportation, and the poor
trauma rescuing system results in a low successful
rate within the first hour after injury (the most crucial
time for rescuing). It has been proved that the estab-
lishment of a trauma center and a trauma rescuing sys-
tem can be effective to change this situation, because
in this way, the modern advanced medical equipments
and human resources are organized in an orderly man-
ner to provide better trauma rescuing service. Therefore,
planning and development of a perfect trauma rescuing
system are the crucial factor that facilitates “timely and
effective” trauma management with minimized mortal-
ity and disability rates.
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